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Teie wm' you think •i
Noilhrop Corporal ion, a
world leafier in aerospace
and electronics, believes
the way you think isjust as
important as what you
know. We value people who
respond to challenges with
the vision to make ad-
vanced technology work in
innovative ways. People
who enjoy working in our
unicjue team project
environment.
Univei-sity of Illinois grad-
uates are shaping the fu-
ture of aircraft and aircraft
services; defense electron-
ics; precision navigation,
guidance and control sys-
tems; sensors and electro-
optical systems; sophisti-
cated unmanned aircraft;
and ground-based naviga-
tion aid.s.
If your background is engi-
neering, computer science,
math or physics, we'd like to
know more about the way
you think.
Learn more about our
career opportunities. Visit
your placement office, or
write us directly.
Northrop Corporation,
College Relations, Dept.
UI-S86, 1840 Century
Park East, Los Angeles,
CA 90067.
PROOF OF U.S. CITI-
ZENSHIP REQUIRED.
Northrop is an Equal
Opportunity Employer
M/F/H/V.
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The ongoing technological revolution in China could have vast
repercussions upon the rest of the world.
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Tech Teasers Editorial
1. If every letter below stands for a
different digit, only one set of digits will
make the equation correct. What are the
digits?
ABCDE
X 4
EDCBA
2. Without taking your pen off the
paper, draw four straight lines that pass
through all nine points.
3. There is a second solution to
Problem 1 in the February Tech Teasers.
Recall that the problem was: make the
following equation correct by moving
only one match.
4. Finally, in the same issue. Prob-
lem 4 was misstated. Thanks to Professor
D.C. O'Bryant, head of GE 103, for tak-
ing the time to submit the corrected ver-
sion below. Now find the object repre-
sented by the three views.
Talking for Success
You can see them everywhere.
They've traded in their Nikes for wingtips
and pumps. They're wearing unfamiliar
clothing. They look slightly nervous.
They study corporate annual reports with
the zeal they once applied to differential
equations. They are the graduating
seniors, seeking employment.
Perhaps a few words of advice and
comfort are in order to help this weary
group get through this trying time of sun-
belt plant visits and corporate lunches. As
anyone who's ever had any type of inter-
view is well aware, there are certain stock
questions that always arise. Here are some
appropriate responses to such questions.
'
'So, what made you decide to major
in engineering?"
Well, gosh, I don't like to go out
much, and the idea of spending hours
solving problems, doing labs, and debug-
ging code while the rest of the campus
was at the bars really apj)ealed to me
[push up glasses as you speak].
"What would you say are your
strengths and weaknesses?"
Well, let's see ... my back hand is
just incredible, but I really don't get a
chance to use it much because my
thoughts are always on my job and how I
can improve my performance. Uh, as for
weaknesses, well, I never let myself take
a break when I'm working so that I can
maximize the productivity of my eight
hour work day. That's probably my big-
gest flaw.
"VVTiere do you see yourself in the
next five years?"
Actually, with the incredible opportu-
nities for career growth and professional
development offered by your remarkable
corporation, I could really be in a number
of enviable career positions if I were for-
tunate enough to be offered a job.
#
''Please describe your ideal job. "
To tell you the truth [slight chuckle],
I'm in a bit of a bind here, for I find so
many aspects of [fill in major] to be truly
fascinating. 1 think a position that would
combine technical expertise, communica-
tions skills, attention to detail, commit-
ment to task completion, leadership abili-
ties, and scientific creativity would be
well suited to my natural talents.
"What was your favorite course and
why?"
Well, there was one graduate level
course I particularly enjoyed. It was a bit
of a challenge because it was taught in
Chinese to accomodate all of the grad stu-
dents and the textbook had not yet been
translated from its original Japanese. After
a week or so I was able to surmount the
language barrier and was then able to help
some Ph.D. candidates complete work on
their theses with the knowledge I had
gained from the class.
"Do you plan to continue your
education?"
Obviously, an engineer is always
leaming so as to never become technically
obsolete and thus of no value to the cor-
poration. In terms of formal education, I
would like to go to school at night and on
the weekends to pursue a career related
degree, as long as it does not interfere
with my job performance. Of course, I
would like to pay all tuition and fees my-
self as a matter of personal pride.
"Ek) you have any further ques-
tions?"
Obviously, with such a momentous ^
decision at hand, there is a good deal I f
would like to leam about your company. I
have a list of things that I would like
more information on, perhaps we could
start with the highlights. .
.
(
Technovations
o
o
Supercomputing Via Sattelite
On Monday, February 3, the Uni-
versity finally celebrated the official open-
ing of the National Center for Supercom-
puter Applications. Novelist Arthur C.
Clarice, whose fictional computer named
HAL is bom in Urbana in 1997, com-
municated with the supercomputer by
phone from his home in Sri Lanka.
Although phone lines are a very conve-
nient way of communicating with the su-
percomputer, they are not fast enough for
many applications.
Direct satellite links are more effi-
cient. They cost less than phone hookups
because they can transmit data at more
than 200 times the speed of phone lines.
A typical computer graphic of 8 million
bits that takes two hours to transmit by
phone will only take about 32 seconds via
satellite. Lairy Smarr, director of the su-
percomputer center, compared the relative
speeds of data transmission as follows:
"Imagine that we tried to understand the
world not only by images but by the
numerical readouts from each of the rods
and cones in the retina. That's what scien-
tists have been trying to do before this
graphics revolution."
The supercomputer will be linked to
the National Center for Athmospheric Re-
search in Boulder, Colorado, to Indiana
University, and to the Universities of Chi-
cago and Delaware. A special high-speed
phone line will link U. of C, on the
south side of Chicago, to Northwestern
University, just north of Chicago.
University Team Creates Superchip
Researchers in the College, under the
leadership of Hadis Morkoc, professor of
electrical engineering, have achieved a
breakthrough that could transform the na-
ture of the computer chip. They have dis-
covered an effective way to deposit gal-
lium arsenide on a silicon base.
Unlike silicon, gallium arsenide can
generate light pulses. It also has a higher
electrical conductivity than silicon. It
lacks, however, silicon's structural
flawlessness and strength. The new tech-
nology takes advantage of the favorable
properties of both materials. Gallium arse-
nide with superior electrical properties can
now be deposited on a strong sihcon
structure.
The reason no one had put these two
materials together before is that their lat-
tice constants, the distance between indi-
vidual atoms in a crystal, are not the
same. When attempting to deposit gallium
arsenide on silicon, researchers always
found the crystal to be strained and dislo-
cated. Morkoc and his colleagues solved
this problem by tilting the silicon surface
four degrees, creating a series of two-
edged steps. Then they applied a buffer
zone of indium gallium arsenide/gallium
arsenide by molecular beam epitaxy. On
top of this zone they finally deposited the
pure gallium arsenide. The result is a
smooth transition from silicon to galUum
arsenide and minimal dislocations.
The work of the Morkoc team has
virtually eliminated the debate over
whether sihcon or gallium arsenide tech-
nologies will prevail in high-speed de-
vices. Full advantage can now be taken of
both technologies in the same device.
Cerebral Simulation
In two related areas, AT&T has
edged closer to actually emulating the
functions of the human brain. Researchers
at AT&T Bell Laboratories have modeled
neural networks on a computer and have
used "fuzzy logic" to build an expert sys-
tem on a chip.
Bell Lab scientists are actually trying
to emulate the brain's neural networks on
a computer. The brain, as an analog de-
vice, is much better at pattern recognition
and in complex "no right answer" situa-
tions. Neural networks process informa-
tion continuously, not bit by bit like digit-
al computers. Information is stored in a
matrix of neurons, not in one specific
memory location. Decisions are made by
"taking a vote" of neurons as in a demo-
IBM's latest development Is a 6.6 mm square, 32K
bit staUc RAM chip with a read access time of 3
ns. At that speed, the entire contents of a 75
volume encyclopedia could be read in one
second.
cracy, instead of by the state of a single
digital computer bit. In the ftiture, resear-
chers are looking to interface devices
based on neural network with a computer
to perform "human" functions.
Other scientists at Bell Labs have de-
veloped an expert system on a microchip
that actually uses the "fuzzy logic" of
brains. Fuzzy logic allows a digital chip
to make decisions even when its inputs
are vague or imprecise. When confronted
with vague data, the chip compares it to
many different rules in memory. It then
assigns weights to these rules depending
upon how well they match the data. The
fmal action of the chip is determined by
the combined recommendation (weighted
average) of the rules.
Research in these areas and others
are edging mankind closer and closer to
understanding and constructing human
brains. The ethical and philosphical im-
plications of this possibility are enormous
and will soon have to be resolved.
Bob Janssens q
Awakening the
Giant
China's quiet technolo-
gical revolution allows
U.S. engineers a
chance to share their
scientific skills as well
as to learn more about
this hidden culture.
A quiet revolution is taking place
half way around the world. It is unaccom-
panied by the violence and unrest we rec-
ognize from images of South Africa or
Haiti. Yet, its "radical" leader has made
Time magazine's Man of the Year for
1986. The scene of this tacit coup d'eta is
China and the leader is 4' 11" tall Deng
Xiaoping. After emerging in 1975 from a
decade of isolation under Mao's Cultural
Revolution, the Chinese have swept
through a decade of vigorous change in
economy, technology, and lifestyle. The
result is a radical blend of communism
and free enterprise. It is a marriage of
seemingly mutually exclusive partners in a
land of tremendous manpower and enter-
prise.
But what does this have to do with
the American engineering community with
ample technological challenges of its
own? Professors Herman Krier (ME) and
Harold Corten (TAM) chose to answer
that question for themselves during recent
trips to China. Krier, hosted by former
University Chinese exchange scholar S.Y.
Wang, returned in January from two
weeks of technical and cultural exchange.
Most of his time was spent lecturing on
fluids and combustion, but this did not
prevent him from touring Chinese univer-
sities, research centers, and landmarks like
the Great Wall and Forbidden City.
Corten visited 20 days in October
under the auspices of the People to People
Ambassadors Group. His professional
group, the American Society of Mecha-
nical Engineers, was there to exchange
technical information for Chinese standar-
Deng Xiaoping, Chairman of the Republic of China
(photo by David Hume Kennerly, courtesy Time
magazine).
dization of pressure vessels and piping to
the ASME code. Though only in China
for a short time, both men returned with
/ivid impressions of a land long hidden
from Western eyes. There was the abun-
dant warmth and hospitality of the
Chinese people and the rugged beauty of
their land. But more impressive was the
potential technological benefits this nation
poses as it emerges, like a sleeping giant,
to shake the world.
The revolution began in the rural
lands where 80 percent of the Chinese
live. First, communes were replaced with
a contract system which allowed the farms
to keep, as a profit, the excess food
grown above the minimum land lease
cost. This created incentives for higher
production and opened opportunities for
small private businesses and marketplaces.
Only during the last couple of years has
the revolution invaded the cities, where
China's traditionally state owned and con-
trolled industry resides. What are the
effects of all this? On a limited scale
affluence began to emerge. On the farms
it has taken the form of tractors and pri-
vate residences. In the cities, consumer
luxury products like refrigerators and
TV's have become available.
However, as Krier noted, the coun-
tryside still resembles America at the turn
of the century with ox carts and hand cul-
tivation prominent. In the urban areas,
"the Chinese are doing well with the
technology of the 30's and 40's." There
are isolated areas of growth. Aviation
Week and Space Technology reported re-
cently that; "using rudimentary techni-
ques, with almost no outside help, the
Chinese have demonstrated all the capabi-
lities necessary to conduct a space effort
important to defense, prestige, and eco-
nomy." With "vintage 1955" technolo-
gy, diey are able to send two missions
each year and will soon emerge as com-
petition for payload and satellite transport.
In anodier example, Corten saw
efforts to develop and market a 300 MW
nuclear power plant of Chinese design.
Engineers there hope it will be attractive
to the Third Worid due to its low cost.
And both Krier and Corten glimpsed a
most prized and guarded tool: U.S. and
Japanese personal computers finding their
way into Chinese labs and universities.
But the circumstances facing most of
China should not be forgotten in view of
this limited development. Even today
clean drinking water, electricity, and
adequate communications systems are
lacking. Until these basic needs are met,
the worid of high tech development will
remain elusive.
Where will China go from here?
According to a recent article in Business
Week, emerging today is "the same kind
of spirit that appeared in Japan in the
Stephen Tongue
1950's and Taiwan in the 1960's which
preceeded tremendous growth. Imagine
the energy and enterprise of Hong Kong
multiplied by a population 200 times as
large." China has great sources of raw
materials. However, noted Krier, like
many Third World countries, China lacks
adequate energy supplies for rapid de-
velopment. Capital is limited. So too are
the management skills basic to profession-
al business. But China's greatest resources
are her multitudes — a full 1/5 of the
world's population. The labor intensive
economy seeks to fully use this asset and
create employment for every able bodied
person.
Furthermore, of the 1.1 billion
Chinese, the average age is under 21.
Consequently, education holds the bright-
est key to China's future. Already, litera-
cy is close to 75 percent. Comjietition for
postions at the top is stiff. As Corten
noticed, "Idealism and an element of fear
breeds success." The American engineer-
ing student would find many contrasts
with his or her Chinese counterpart. The
few who do make it to the university have
managed to pass an excruciating barrage
of examinations.
Students have little choice in their fu-
ture. Field of study is usually decided by
the government based on quotas to meet
perceived needs. While this seems oppres-
sive by our standards, Krier commented
that our own economy has the same effect
on educational choices which students
often base on career potential and salary.
The Chinese engineer can expect his or
her hard work to pay off, though. Month-
ly salaries reach a whopping $150, almost
six times the average factory worker's.
Along with the development of its
own internal education, China has initi-
ated exchange with American universities.
According to an article in New Leader by
Nonman Gelb, "China tends to see the
U.S. as the nation having the most to
offer.
.
.
" and in 1985 proved it with
12,000 Chinese studying at U.S. institu-
tions.
The American engineer wUl soon
have many opportunities for travel and
work in China. According to Time maga-
zine, over 2000 foreign companies have
invested in China, 687 have worked out
jointly owned businesses and 94 (includ-
ing 30 U.S.) companies now operate inde-
pendently within China. As Corten and
Krier found, the American engineer in
China faces many challenges. Obviously,
there are barriers of language and culture
to overcome first, and many comforts and
entertainment will have to be left at
home. Furthermore, China's vast
bureaucracy may be a source of frustra-
tion for those who come in contact with
it.
Even with all of the new opportuni-
ties under "controlled capitalism" or "in-
dividual initiative," China is still basically
a communist system. The highest priority
is maintaining 100 percent employment.
For the American engineer, this goes
against senses honed toward maximizing
efficiency. A good example is an isobu-
tane fuel system for a television picture
tube plant in Shanghai. In 1983, Coming
Glass sent a consultant for start-up. The
engineer was startled to find 20 Chinese
technicians assigned to run this system
which, in the U.S. would be operated by
a single part-time employee. As Krier
came to realize, there are "different
boundary conditions for the Chinese sys-
tem." These must be respected. Corten
said, "There is no use taking technology
to China that will put people out of
work." Robotics and automation are not
options.
As China's quiet revolution con-
tinues, there are tremendous opp)ortunities
and challenges. For the U.S., it is an
opportunity for building political and eco-
nomic friendship. This is especially possi-
ble on the micro level: people to people.
Trust may be cultivated as we trade and
exchange technical and cultural informa-
tion. Corten's hope is attractive, "Govem-
ments will always distrust each other.
That is their job. But the people can over-
come it as they leam about each other."
Krier could not help but see a "great
admiration of American enterprises, en-
gineering and technology. Clearly, China
could be a tremendous ally and friend."
But friends can also be rivals. Given
stable leadership and direction, China may
become a "manufacturing empire."
Japanese competition in the automotive
and electronics industry could just be a
foretaste of things to come. The future de-
velopment of Chinese economy and indus-
try could send tremors throughout the
world.
Yet China has many challenges to
meet of her own. The communist system
for years has protected the country from
crime, pornography, beggars, inflation
and other "Western" evils. Many of Chi-
na's old guard ask "if we open our win-
dows, won't we let the flies in?" Deng,
their leader, counters that they must of)en
the windows and then fight the flies. The
only other option would be to suffocate.
There is a great deal of speculation,
especially when Westerners try to under-
stand a culture and people hidden so long
by the "bamboo curtain." But as the
mists clear and the preconceptions and
stereotypes are shattered, idealogical dif-
ferences pose fewer threats and potential
for friendship emerges. This is the chal-
lenge as the two richest nations, one in
material wealth, the other in human, stand
in front of one another and ponder their
future. I
Polymer Processing
Polymer processing is the examina-
tion of the various processes used to pre-
dict material and realogical properties of
polymers. Graduate student projects under
the guidance of Professor Charles L.
Tucker include compression of laminate
material molding, fibre orientation, and
injection fibre reinforced material mold-
ing. Counterclockwise from upper left,
Ari Ruebin, graduate student in ME,
fabricates test pieces to be used in a com-
pression molding experiment; Tim
Osswald, graduate student in ME, works
on a mold filling CAD simulation used to
calculate the finite element mesh of a
truck wind deflector; shown is a com-
pression molding press; Ari Ruebin
checks to see if compression molding
platens are parallel; cind Suresch Advani,
ME graduate student, uses short fibres in
a viscous liquid to simulate how fibres
flow when sheared (Photos and text by
Jay Zeff).
Technovisions
Engineering Human
Tissues
•
The Jarvlk-7 artiflclal heart, the state of the art In
bloengineerlng. Is just one expample of using
man-made materials to replace human tissue (UP!
photo).
Replacing human tis-
sue Involves more
than simply choosing
materials: special care
must be taken to find
materials the body will
accept.
Since prehistoric times, man has util-
ized the elements present in the Earth for
producing items to enrich his quality of
life. Today, however, material science
(the study of the structure and properties
of substances), coupled with a working
iaiowledge of biology and medicine, can
improve — even preserve - our lives
through the production of synthetic mate-
rials that can mimic the functions of hu-
man tissues damaged by disease, age, or
other biological factors. Development of
prosthetic devices such as the Jarvik-7
artificial heart, synthetic heart valves, joint
replacements, and man-made vascular
(artery and vein) grafts would still reside
in the realm of fiction were it not for the
foundation laid by biomaterials resear-
chers.
Synthesizing the substances these de-
vices are composed of requires patience
and perseverance on the part of the
engineer^iologist. One such scientist who
possesses much experience in the domain
of biomaterials. University Professor
Samuel I. Stupp, explains that success in
development requires a systematic, two-
pronged approach by the principal investi-
gator (PI) - the head research scientist.
The primary task of the researcher is
the discovery of a basic material whose
properties closely resemble those of the
tissues he desires to duplicate. In other
words, biomaterials research does not
attempt to reproduce precisely the actual
(«
c
t t
chemical structure of living tissues. This
would be an arduous undertaking due to
the complexities of the composition of the
human body. Illustrating this line of de-
velopment is a synthetic bone cement (de-
veloped in part by Stupp) which shares a
closer structural kinship with plexiglass
than with its living counterpart.
In the quest for a material suitable
for a specific physiological purpose, the
PI begins by scrutinizing the three fun-
damental classes of materials: metals, po-
lymers, and ceramics. Polymers, long
chain carbon compounds, tend to be used
for soft-tissue replacements such as the
pumping chambers for the artificial heart
and experimental ligament, cartilage, and
vascular implants. For prosthetics that are
subjected to greater physical stress such as
heart valve and joint replacements, metals
and ceramics (inorganic, non-metallic
materials) seem to be favored. Following
this initial selection, the investigator be-
gins to "build" the properties he desires
into the material by designing the micros-
copic structure of the substance, relying
heavUy on his knowledge of physics and
chemical interactions in the process.
After painstaking toil and a lengthy
time investment, the PI may have cont-
rived a model material that displays all of
the characteristics that he desires. Howev-
er, his job is far from complete, for now
attention must be devoted to the second
vital phase of his work; dealing with the
issue of biocompatibility. Although the
material may comply with the desired
physical parameters, its presence in the
human body could provoke adverse reac-
tions. At times, a substance may create
more problems than it solves, thus defeat-
y
ing the entire purpose for its creation.
Foremost among these difficulties is the
problem of thrombogenesis, or blood clot-
ting. While every substance foreign to the
body induces clotting, steps to combat the
effect do exist, such as applying special-
ized coatings on the surface of the bio-
material. Other complications include im-
mune system responses, inflammation,
and possible toxicity including carci-
nogenesis. Moreover, reactions the subst-
ance may undergo in adapting to its phy-
siological environment, such as the heat-
releasing setting process of bone cements,
may cause biological damage if not prop-
erly regulated.
To forestall such dire consequences,
the investigator performs numerous
biocompatibility studies before even con-
templating human implantation. Cell cul-
tures are grown in dishes ("in vitro" ex-
perimentation) in the presence of the
biomaterial to examine local effects on
surrounding tissues. In these histological
studies, the researcher prepares slides of
the samples and scrutinizes them for
abnormal growth caused by biological in-
teraction with the material. Additional
methods of biocompatibility determination
include implantation of the material in va-
rious sites in living laboratory animals in
order to observe effects on the organism
as a whole and scaled-down functional
tests of the specific prosthetic device, such
as testing a human finger joint by using it
as a cat's knee. Only after the collection
of reams of data will the Food and Drug
Administration consider granting permis-
sion for limited experimental use of the
materia] in human beings.
At this point, the materials scientist
must consult with a surgeon in order to
develop a technique for delivery of the
device or material. Returning to the exam-
ple of bone cements, a method for surgi-
cally implanting the material at the frac-
ture site is required, along with a means
of solidifying the paste-like substance in-
ternally. Following experimental implanta-
tion, the investigator's task nears comple-
tion. If the material performs to expecta-
tions in a real-world situation, marketing
on a widespread scale can begin. If not
then there is quite a setback, as the entire
developmental scheme requires years to
complete.
The diligence and dedication of
biomaterial scientists may appear extreme,
but when one considers that the fruits of
their labors may result in longer lives for
many, the rewarding nature of the profes-
sion becomes apparent. While artificial
heart valves, joint replacements, and
synthetic vascular grafts are common-
place, new wonders are constantly coming
into existence. In various stages of de-
velopment are tracheal implants, synthetic
intraocular lenses, ligament replacements,
and biodegradable materials that produce a
healing electric current as they decom-
pose. An interesting twist in biomaterials
that Stupp believes will occur in the next
few decades involves employing biologic-
al molecules in non-living systems, such
as using DNA strands to store information
for computer circuits — shades of Asimov
and Huxley. Possibilities such as these
make biomaterials an appealing field to
people who wish to aid humanity while
satiating their curiosity and providing an
opportunity to help the fact in science to
outpace the fiction.
students Cross the
Oceans
Many complain of Isolated Champalgn-Urbana but
never seek solutions. With a little effort, you could
find yourself studying In tfie land of your dreams.
Have you ever dreamed of walking
the streets of Paris'? Of skiing in tlie Swiss
Alps? Does the intrigue of the East ever
captivate your thoughts? Could you really
get a cab in Bogata with that four years of
Spanish from high school?
If you have entertained fantasies like
these consider this - they need not remain
fantasies.
College is a time of opportunity.
You'll probably never be more indepen-
dent than now. Sure exams are tough and
you need to slop pseudo food in the
cafeteria to buy beer, but the bottom line
is that you really don't have many respon-
sibilities or commitments. You can do
what you want, follow your dreams.
if foreign soil beckons, go. Approx-
imately twenty five of your engineering
classmates are headed worldwide this year
alone. The only thing they have that you
don't is a passport.
It's easy to get started. The proce-
dures are straight forward and there are
many people to help you out: namely
Andy, Joan, Joanne, Sally, Susan, and
Roletta. This group can be found in room
306 Coble Hall -the hall across Wright
Street from the Admininistration Building.
They make the Study Abroad office come
to life with enthusiasm that never quits.
And the best thing is, they LOVE to talk
to you. Even if you think you only, poss-
ibly, maybe, perhaps, might like to spend
some time overseas, they still love to talk
to you. Especially if you are a freshman,
give them a call at 333-6322 to set up an
appointment. The earlier you get started
the better.
Cambridge University Is one of many throughout
ttie world that offer students the chance to further
their formal as well as cultural educations.
10 Cheryl Danke
Technoscope
The first appointment is about one
half hour long. Show up a little early be-
cause they will have you fill out a quick
form asking for your name, major, etc.
Then one of the advisors will sit down
with you and tell you about the different
programs and answer any questions you
have. Don't be intimidated by cost. The
Academic Year in Britain (AYB) costs
about the same as a year at the University
plus travel. There are also exchange prog-
rams in France, Germany, Portugal, Bra-
zil and Columbia. If a year is too long,
they can tell you about semester and sum-
mer programs. As a matter of fact, they
can probably tell you about a program to
fit your needs. If they can't, they can tell
you where to look next in the office to
find a program that does.
Beware though, you'll be the only
engineer in there unless Andy is around.
As a group we're sadly underrepresented.
Business and LAS student have taken the
cues, but the idea of going abroad is a lit-
tle fresh north of Green. While the uni-
verse may be expanding, the world is not.
As an engineer you'll probably be faced
with international situations some time in
your career. Engineering is becoming an
international profession; respect and
understanding for foreign cultures is man-
datory for success. Not only wiU time
overseas give insights to others, it will
give a rare opportunity for personal
growth. It can be the Uberal arts education
your technical training lacks.
Some engineering students worry that
they won't graduate in four years if they
study at a foreign university. It is a valid
concern but it shouldn't stop you. College
deans are flexible people. If you plan
ahead and talk to the deans about transfer-
ring credits before you board the 747,
chances are good that things will work
out. It cannot be stressed enough that you
must resolve the credits issue before you
leave. The problem is not tough to solve,
but it is necessary.
Perhaps studying abroad is not for
you but the world is. Dean Howard
Wakeland has a fantastic program for
you. It is called lAESTE which is an
acronym for Intemational Association for
the Exchange of Students for Technical
Experience. Quite a mouthful but quite an
opportunity. Companies all over the world
offer teclmical summer internships through
lAESTE. As an engineering student you
complete an application listing your qual-
ifications and country preferences. With a
Uttle luck you will be matched up and
headed for one unforgettable summer.
This summer over fifteen University stu-
dents are destined to places like Japan and
Great Britian. Last summer one
courageous engineer from among our
ranks headed out to Thailand. About fifty
countries participate and only about fifteen
have language requirements. Job responsi-
bilities are as varied as the countries, but
the main thrust of the program is the
situation. You will be working with tech-
nical people from a different culture. In
your host country, you'll see how the eco-
nomy works from the inside. Need it be
stated how that would look on a resume?
You'll be paid for your work which usual-
ly covers living expenses, but travel is ex-
tra. As one lAESTE alum remarked,
"How can you assign a monetary value to
a chance in a lifetime?" If you are in-
terested in this chance. Dean Wakeland in
207 Engineering Hall will give you more
information and an application.
If adventure is your middle name
and you want to completely immerse in a
new culture, consider the College's China
program. Again, the time spent abroad is
over summer break. During your summer
you will experience college life at the
University of Wuhan or at the East China
Institute of Technology in Nanching, Chi-
na. You'll also work part time in a fac-
tory with the Chinese people. Weekends
are for road trips and cultural events with
two weeks set aside for traveling to other
destinations such as Hong Kong. No need
to worry about room and board, they will
be provided. What you have to provide is
some proficiency in the Chinese language.
To help you out, there is a Chinese class
offered here. You don't need to buy a
plane ticket to get started; a short excur-
sion to 207 Engineering Hall is all it
takes.
Another terrific cosmopolitain oppor-
tunity is the Intemational Minor. This
program is for those of you who want
college credit for your experiences. It can
work in conjunction with the programs
already mentioned, or it can open some
doors of its own. The first thing to do is
pick a geographic location you that want
to study. With a dean's approval, almost
any non-EngUsh speaking area will do.
Then choose at least twenty one credit
hours of cultural and language courses re-
lated to your country. Most of these can
be taken within the mandatory eighteen
hours of humanities and social sciences.
The finale consists of an eight week
"lab" —eight weeks living in your chosen
location. The engineering deans can help
with the arrangements. For the interna-
tionally minded, this program cannot be
passed up, or surpassed for that matter.
Think about it.
The programs listed here are by no
means all-inclusive. Once you start look-
ing, you will find countless opportunities.
The programs are not meant to be educa-
tional finishing touches but rather starting
blocks to a lifetime of education. The
Study Abroad Office can give you names
of former study abroad students who are
anxious to share their experiences with
you. If and when you spend time abroad
yourself, make the most of it. Record
your adventures, trials, and insights. Keep
an open joumal . . . and an open mind.
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Outstanding CS Undergrads
The University's computer science
department has initiated two awards for
undergraduates in its curricula. Both
awards were named in honor of recently
deceased faculty members.
The Daniel L. Slotnick award will
consist of money for tuition, books, and
supplies, as well as "a modest stipend."
Slotnick scholars will be picked from
undergraduate computer disciplines. Slot-
nick, who was on the faculty for twenty
years prior to his recent death, had been
in charge of the ILLIAC IV, the world's
first parallel computer.
The other award is named after
James N. Snyder, longtime head of the
computer science department and a 35
year faculty member. It will be given ev-
ery year to two sophomores: one in the
math-computer science program in the
College of Liberal Arts and Science, and
one in the computer science program in
the College of Engineering.
Presents from the Governor
Under Govemor Thompson's prop-
osed 1987 budget, funding for Illinois
higher educations will increase by 9.5 per-
cent to a record $1.7 billion. A significant
amount is earmarked for engineering and
technology programs.
The Govemor recommended expand-
ing opportunities for minorities to gain
advanced degrees, especially in math and
the sciences. His budget also increases the
state's support for the National Center for
Supercomputing Application at the Uni-
versity and provides funds for hiring more
faculty in engineering and other high-
demand areas. Thompson defended this
budget increase in a period of tight
budgets as "the best investment Illinois
can make in its future."
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Richard C. Alkire
ChemE Professor Awarded
Richard C. Alkire, professor in che-
mical engineering, is the winner of the
1985 Professional Progress Award of the
American Institute of Chemical Engineers.
He received the honor for his contribu-
tions to the development of "electroche-
mical processes using chemical engineer-
ing principles." Alkire was also recendy
elected president of the Electrochemical
Society.
Off-campus Degrees
Soon it will be possible for engineers
in Illinois companies to receive off-
campus master's degrees in electrical,
general, mechanical engineering, and in
theoretical and applied mechanics. The
courses will be taught at the companies by
electronic blackboards and videotapes.
The entrance requirements to the program
will be the same as those for regular mas-
ter's degree programs on campus.
Bob Janssens
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3. a. Here is last issue's answer: the
square root of one equals one.
b. Here is the second solution:
eleven (in roman numerals) equals eleven
(in arable numerals).
i ft
Thanks to Professor Ibbs and Profes-
sor Munse, both in civil engineering, for
independently pointing out this second
solution.
4. A pair of cylinders of equal size,
intersecting at right angles, with a hole
drilled through one.
Tech Profiles
Simon M. Kaplan, assistant professor of computer scien-
ce, recently joined the faculty in the fall of 1985. He received
his B.S. degree in computer science from the University of
Capetown, South Africa in 1981. His B.S. [Hons] degree (simi-
lar to a master's degree) in computer science was awarded by
the University of Capetown in 1982. He has completed his doc-
toral research on developing programs that will take a set of in-
formation and create an appropriate compiler program. In June
of this year, Kaplan will receive his doctorate from the Universi-
ty of Capetown.
Kaplan's current research deals with two aspects of soft-
ware engineering. In one area of research, he is developing a
flexible programming environment that would work with the
programmer in writing programs. This type of environment
would offer suggestions to the programmer and allow him to
create programs in a less restrictive programming language. Ka-
plan is also investigating formal models of computer systems to
determine if the system design and component interactions are
correct.
During his first semester here, Kaplan taught a graduate
course in formal approaches to programming. This semester he
is teaching CS 221, Machine-Level Programming, and plans an
advanced compiler class for the fall of 1986. In addition to his
teaching and research, Kaplan is a member of the Association
for Computing Machinery.
Although his leisure time is limited, Kaplan does find time
to pursue his other interests including squash, sailing, and listen-
ing to early classical music such as Beethoven, Mozart, and
Bach. Kaplan also claims trips to the Institut National de
Recherche en Informatique et en Automatique (National Institute
of Research in Computer Science and Automation) as a conve-
nient excuse for visiting his favorite city, Paris, four times.
Shao Lee Soo is a professor of mechanical engineering
at the University. He began his education in China where he
graduated from Chiatung University. After being offered a scho-
larship to Georgia Tech, he moved to America and received his
master's degree, then he went on to Harvard for his doctorate.
Professor Soo came to the University in 1959 after teaching for
some years at Princeton.
Most students will have contact with Soo in graduate level
classes: ME 301, Thermodynamics, ME 401, Thermodynamics
and Transport Properties; and ME 402, Multiphase Flow. He en-
joys teaching students in class, but particularily likes teaching
graduate assistants in the lab because of the degree of personal
involvement. His work in the lab is not restricted to teaching
alone: he is currently working on a number of projects. His
main work is in the area of multiphase flow, a term he coined in
1964. It is a fluid science dealing with the flow of a mixture
made of different phases, such as oil and water. Supported by
the State of Illinois, another of these projects involves the re-
moval of sulfur from coal before buming it to obtain a greater
energy yield. This would help Illinois industry and its economy.
Soo also does work for various agencies like NASA, simu-
lating zero gravity and observing the effects on the flow of li-
quid vapor systems. These results could be applied to certain
gasses to be used in future space station fuel systems. As a
member of the USEPA, Professor Soo often travels in order to
debate new pollution policies and change existing ones. He has
published five books and over 160 articles during his career.
As busy as his career keeps him, Soo seems to truly enjoy
his work. When he is not working, however, he likes gardening
and spending time with his wife and family.
Paroo Koya
W. Dan Leonard
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Design an Expanding
Universe on the
Ultimate Chip
At today's GE. young engineers like
Mark Simmons are pushing micro-
electronics to the limit, and beyond-
In design applications that take them
from the ocean floor to the automated
factory to outer space
With each breakthrough, an amazing
revolution takes place. As each new
GE chip design multiplies micro-
processor capacity so grows our
capacity to design more powerful,
more accommodating chips.
Consider some recent GE develop-
ments. Our custom-designed
Graphics Array Processor converts
massive amounts of information into
simulated 3-D images. With far less
time and expense than conventional
computers require.
Or GE's Advanced Very Large Scale
Integrated Circuits With feature sizes
a hundred times smaller than a
human hair
What's our "electronic bluepnnt" for
the future? Solar energy chips that
power their own intelligence and pave
the way for deep space exploration.
General Electric is an equal opportunity employer
Fifth generation computers that build
on the astonishing speed and capacity
of chips taking shape today Plus start-
ling ideas still in the minds of our
engineers-
If you're drawn to the challenges of
microelectronic design, you should
^
have designs on us. At GE locations
throughout the USA, we design,
manufacture, use and explore
^^
breakthrough applications in micro-B
electronics.
Come contemplate the infinite
universe Flex your gray matter with
the great minds at GE
Ifyou can dream it
you can do it.
f A registered trademark of General Electric Company
